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1 

mmimzi^^^x. 

m^m3 ] mmmmt . mmmMm^mnLx^m 
m^mm-ttm.mt. tmm.m^mmLmm.mtx"mn 

mm^frzi^v^x . 

msMMtrnm-^mdvymcomimf^z^ mmim<^ 
m^^-m^rtmi^j.mzmt:m^tfzz t ^mLt-th 

[is^3S4 ] '^mnmt . w^mnm^^Lx^m 

mm^^ziiv^x. 

[ff^^ss ] n.mnmh. wmmnm^wmvx^m. 

'^miz^^^x. 

mdMmttm^hnmvym(ommm(,z^ mmm^^ 

[0001] 

<it. ^(7>mmnm^^Lx^mm^m 

m-tmmt. ^co^mm^m^Lmmtxmmco^i^ 
V r^^^^tmmmtii-h^^hmmmmi^z 

[0002] 

i^comnmM. ^cDm(^'mfmmtLx^>i. lu 
^m^^fz^<^:^^m^^tix^^^ mnf. m^e-s 

6 7 7 1-^<^HH^#^^3- 9 3 1 6 S^^J^nm . ^ 

tt^^oMTOi. ;^'xmkmmf^z^<comi^mfh 
^tx\ m\:ff^commmm^com^^\Hmi,z^if^j:^\ 
^^immmmi.zisi^f^^m.m^^\^±^^x\>^h. 
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[ 0 0 0 3 ] <! d lfz:^\XtmMM. mtif. #^¥6 

- 3 6 7 7 1 ^■'j^mMm(^^:^^xtfi:mMmxu. ^'xjst^ 
mm^mm.r^mAizm^mim^M'^Lx hmz 
mBL. imv. mizw^m-^^w^^^mii^zm 

[0004] 

^\izx^m^^ixx\^h^x\ m:.mzxn. 

[0005] ^tL^comm^mk-tifziibiz. mrcm 
m) ^:^'xm(Mm^zm^^^'it h^t^tit. t^- 

^cO:^'-^^y9nxizX^^'xtfmcmm^. ;ifxj£ 

WimMtxim:^':^coim^]Bm.^t vr^^^tmM 
mt^izmmLxmmm^mm.t. mA'mm^mm 
itcoimc^fz^iz^comm^\^izwjmm^^m^-\tt 
20 :^^xw^mMmcr>d'hmmmco^jytm^Lxv^tm 
^ti. w}±mm(>zx^sm^tixmmtL. m.m^& 

mLmm^ti. m^^^mbiz^Lm<^^^. ;efx 
tim^i^^^'^^rz^iz. mmmc7)vrizmit:mfh 

30 [0006] :^mncommmit. z o Lf^mm^mk 
t. mMcommcoim.'\^^\^±^^xwmcommm^m 
jnt. mmm^imLx^m<7)M^-^m\m:i^^t'r^^ 

[0007] 

ti. mmmmt. ^mmm^m^Lx^Mmt:mm- 
^nmt. ^mm^w^L^mtx-mAco^Mtrm 
m-^ u r^^^:^mmmt . ^>i^^tm\^i^zii 
V ^x . ma^Tj^ioM^^aTO t mm u 

mmco^mmmzim^^xo. mmrnm^i^^mmk 

[0008] :$:^mcom2commmmt. mmmmt . 
tmMmm^m^Lx^mm^mfm-twmt. m^m 
m^mnLtmMtxim<7)if^^mm-t vr^^^ 
-t^mmmt. ^^^^j:^m4mm(,z:B^^x. m^mmt 
mmtmuvy"m(^tmmiz^ rnvrm^mm-t^m 
^(^m^mf^tfzzt ^mmt^6 . 
[0009] ^^BMcomscomAmm. mmmmt . 
50 ^Mmm^^Lx^mm^mm^^mmt.m^m 



[0010] ^^m(^m4(7)'mfmmii. m.mmmt. 

[0011] :^mm<7)m5<7)mi^^mit. 'mmmmt. 

m^mnLmmmtxmco^^i^^nmi-:^ ^jrm^^ 
~t^mmmt:i)-^^^h'm\mMz}5^^x . mimmtm 
m-^m^vr^commmiz. mmm^^^im^m. 

[00 12] 

am ] miio i d i^zm^^^ftf^^t^mmcom i comnm 

mzmm-h. zcomm. m^it^^f^zw^v^^n 

m^izmtLnt^^x o^^^ffifc Lxm.^^nt h 
^T-^o. mM<^mm, mm, mtm, my^'\^, mnm 
immm:ff\^(zim^^hnsMmizx ^mmcommi 
^com&mi^zx Ki^thh a)xh t . 
[0013] ■^^m<7:>m2(7ym\'mMi. ^^M(7ymm 

nMtmkt^ u y'u<^mmi.z-nm^fifz u 
^mm^hmw<7ym^m''^x . ^commhmkthm. 
^(^wmmt^zmcth. 

[0014] ^%m<m3(r>mAmMt. mMtmrnt 
h '):rm(^mm<mmt^m^-^\^m^zm^^fifz 

m^:^\m^zm^m^^^^^ffh. cico^s. 

vfzmmit. ^^i^zw^mm^cr^^mzmm-h. nnx 
^^iBm^ttfzM^^(,z. 

(Dm^:^-^^mmc^mmmmzw:WLLnh^^mx kia^-^^c 
mtLxm.^^ti^i>coxhK>. mm(7)tiM, mm, m 

m^zx tmm<7>m.wm<7yms.mzx K^^th h<^Th 

[0015] ^mmmA<^mmmMt. wmtmrnt 

nm<r>wmm\,z^m'thm^^ ^ (^^^m^^z^-^\ > 
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^mztmrr^. 

[0016] :^mn(r>m5<Dm\mm. wmtmm- 
h u 'r^<nwm\izm.^ x.fzmmi^-^^'thmmK r 
(^mmhWkthwmmmm^z^m^hnmz^ 

m^\zmk<m.f\mmi^^^hm^im^h. ^co^t 

:L<r)m<mwm^^mAt^nm(mmm\.z^w::t 
^^iz. ^jrmco^mizm%Lfcmm'\^^^'t^ 

x\^^^-^ui. mMcomiiz^^-:>^ . mmtmmm 

[00 17] 

^Hz-t^fMz. \:xr:^^m(^Mm^^mmmi,z-^^^xm 
m 1 ^^m^Ficom^^m:Lx^LtzmMmmx^h 

cr>:^xwMmm3 0 1 . <r K-r v^f-mm^mm^ 

[0018] mmmM2 oi±. M^^^m. mtif. y 
ymmMmizx K}mf^^tifzm^ 1 0 ox<m^^^t2 0 
30 OMmco-{ :^y^mmx':h 0 . MmwMX'^n^j:mm^ 
m^^^-t. 2-^co:^'ximMM3oit. Mzmmm^ 
^^i^^^^x'm&Lizt-n(y^uxizx rim^^^tix 
v^^. ^co:^-:^:y^ux<7)mMMm2omcommi^x 

^mnLf:i:^-:^yfi^tm^ji.ttixfmm3 2tim^ 

^tlX\^^ (l^2#H3) , :iCOmmM^2Ot2-:>cr>0 

xmiMMsoii. 2-:><D:^xmmMm3oti^nm 
2 0 ^m^x'^y ^y^mtt tti^T. 1 0 or 

^V^t 1 6 OX:ntL<ltl 1 Or^V^Ll 3 OrcO^a 
40 mX\ IMPallO. 2kgfycmM ^V^L2 OMPa 
{ 2 04kgf/cm2 } ^^L <ti5MPa { 5 Ikgf/c 
mM ^V^L 1 OMP a { 1 0 2kgf/cni2 } CO&ti^'i^m 

^"^xm^-r^^^ y hy'vxmizx o^-^^tixv^^. 
[0019] mmmA oit. ^o-^ny^smLxmm^t 
L:^xr-mj^t Lfzm^;^~n':yizx Kimf^^tixu 

^cr>n mmm iz\t. ^M^K^n^ztm^tifzm^, 

c0^jy42t)K Sv^t^iKt-^iBSt txmf^^tix^^ 

^coyy4 2ti. :^'xmmm3 ocomrntx-m^ 
50 ^'^^'t^mit:^:^ttiit^m^is-^^mm:^x<7)^. 



5 

[0 0 2 0] El2tc:^f Jl^tC. ^TO4 0i7)y7'4 2 
<3D;^fxie;fit«®3 0i:#ilrr-l.i^®4 6. U:?^4 2<;7)i! 

ffi4 7i5j:t/yr4 2(7)|^(?5®4 8tc:^. 5A£m:^V^t 
5 0 O/xmlffi t<m 0Mm^V^t2 0 0jwm<?)|lflO 

[ 0 0 2 1 ] =5r*5. 3(s:^fla|i7)S^4 Ofi. i5;:<^ j: a 

mM4 0 comm^-^wi^z. e o ( fm4 25m 
m) ^m\i^:^'y (yx/u^s. 33, 'jj^-/h^4. 3 

7 ) ^m^^Xm^f±4 0 0 k P a ( 4Kgf/cm2 ) T-PX^ 
^3^4 0<3D^OTffi<^^ffiS ( R-z/Rmax) {i. 20 

(3f^fflr^ffi£E, ^«4 0 (,Zi£^^j:mmmi,zx 
[ 0 0 2 2 ] c: a Lxmm.^tifz$^mm i oji. m)^^ 

J12 0i3j:t/2o<7)^X|!£ftm3 0?rS^A-CWr^ 

-M<^ifxim4 4izmit^'xi^xt/m.fMx^m'^ 

if. }^^(^z^^^^t^^mi)m^Mi. ^b^J^^^;!^^' 

[0 0 2 3] ;e?y-KRj£ (^S®) : 2H^ + 2e- + 
( 1/2 ) 02^H20 

ry-]^!^}^ mmm) :H2^2H^ + 2e- 

[0 0 24] ^cob^. ;^'X^^im4 4c7)mit:^'y^tfzli 

M^'xii. ',k(^xd(^z:(fxmLmm3oi,zmLL. m 

M&4 4t3ffitTV^^i5^tS. :tfxm^4 4i}^P>m^mt 
0<7)d -^^^4 0<7)Vr4 2C03SH4 6i:g?«4f Sgf 

m^3 4it. mm4et>^y^^yhTmamm^fix\>^ 

^^^^^mmxii. ^^4 6t-i^cow}±mM(,zxKi}±m^ 
tixmm^tth:^-h. mit^xtfMmM^x^t. mm 
^34 (^M^-it^)nmz}htfzmmf^zc^)^^^'th *\ 
mmim)Mm.mi oxit. t^m4 e^^i^cowsMmizx 
Kim^^t-rtijK t^m4 6(,zmm.^rLfmaf,zxy)mz 
com^m^^^^t^t^i^. m2^^mx^'tJ:d(^z. m 
■it;^xtfzi±'m\^rxii. u y'4 2^i^m4 ecommt^ 
m&<^i&^^u^t:m->x^'xmm.mm3o<7^mmm3 
4(^\^mztx'mct^. 

[ 0 0 2 5 ] <r ::-e. m^Mcowm^3 4Xcomit:^'x 
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m^^O. 3mm, Uy4 2cOfI^2mm, y7'4 2^0 
PBlPg^2mmi: M£E^2MPa(20. 4Kgf/c 
m2 ) ^ t J^C^f^T*cO||.^:^(C J: ^ i: . y ^ 4 2 COI^m 
46COm^f3^^mO. 2mmCOmmX'$)'ofz^ Vtiti^-y 
X. ^';^ram^3 0cO^tli4g|53 4cOiIgi2mmi:^^ 

[0026] m3\t. ■:^mm<7>^nMi oiJit^^sm 

iij!ftmmm4ocomiaffi(ciifldi^?^j^t- 

^^JM^|5I^^^MT\ ^^#7 0 0 {m^2 5nm) 

20 5#1 50 (^51 0 0//m) ?rfflV^TUr<7)TO<^M 
ffiJK^ 1 0/2 0 i: L3^cmm®^ffiV^fc#m?&^m^W 
Mb^)Vm&b<Dm^^mK^bLX^Ltz. WFctt 

xo\iZ^ nmm<mmmi,zmih^mm.i.fz^nMt. m 
ihim^^ixx\^'^j:\^m^\<^^'mm.i,zitvx . 

^ -e^^titg^^rBl Ji:«?^l^.i^ ^ t o ffiffiJg^ 2 0 / 5 0 t 

:^c»t0ij^7)mm?ti oit. mjSi7)<^v^Mci5j:t>'ft 

[ 0 0 2 7 ] ^ d t:^c'[4tgcOf^±«i:. JiastJ^c J: d liZ. 
30 ;^.xfit;tfc«®3 0OifflS!gP3 4(7)i^^(^i®>fL;yxty:: 

{i»4^';^:^?^mt5tLT;^-x^ijcm^3 ommm^< 

tc^^h. m«4 0 C7)$[^ffi4 6 l>zm^Lfzm^^zX 0 

smii4 0 h:^^xmmMm3 ob^T^mmmis^mmL'X 

[0 0 28] t,tl. mmffi4 0<:oyy4 2cOffl!raa4 7*5 

j:txuy4 2^oM4 8(3?^^$:fL3tDaa«s. mt^x 
[0029] mMm Li:zmm<7mmm<^wmm i 

40 Ot-j;:fltf. ^)y4 2ay^n4 6l<zm^^mm'h:Lh 
izX^. -^Ml OtAv^r^Mm?i^^'l4tg^f^±$ii: 
^•Ibt^-X^^. ?aM4 6(3?^j^$tLfcDadi 

ttM^ 3 4 tcMi±^Of£v ^gp^^ D § ii: . ffiJ±cOlS 
V^gP^^?!?-^tgfl!t!gP3 4 cOF^^^tz^^b;^-;^^ 7^C^i»f;efX 
^K;^^-ti-^. Ccofc^. :^'xmmMm3 0<^'mMAt^ 

umi^z'^H'^t mmm± l . ^'xw.wMm 3 0 mm 
mi7^-m<^^hcryx\ ^mmm^n<^t^t-^^x%t. 
t.tz. ')y4 2(r)t%^4 6izme^^mm-h^t{zx 

^ . mwm4 0 t:^^xmmMm3 0 
50 <^j:^. :i<7>ti^.mfmm^A^^<^j:^xmA'^m<r> 
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[ 0 0 3 0 ] Mfemii. U 2i7)i^®4 6i0 

flfetc. il!M4 7i5j;tm4 8tci)[infl$:mt/::*^ 3fS 

4 0 trm^m-ttm^. m<7)mm4 emf^zmm-thUi^ 
izma ^wfxi^K xKtma^m^Lxhx 

[0 0 3 1 ] mz:^^m(^m2<^mmmx'hhmmmm 
(7)^^^! 1 oiz-^v^xmm^h. m2mmm<^M^'mm 
1 1 o(i. mwm4 oi,zKtxmnMi 4o^m^^tz}^ 
^m^^xm 1 mmmco^mm i o t m-com^^^ trt^ 
-g). ^zx\ mimmmco^mmi otm-commz 

[0 0 3 2] m4ii. m2mmm(n^MMi lo^odi 
^(mm[Hi^zmm^^^^^&^tx^tfzu.±wtmm 
x'ht. ii5ii. mmmi4o<7mmm<7y-m m4^ 
5-5W) ^u^vx^vtzm^mmxhh. m2m 

iz. mmM:^-^^yi,z^Kfmm^tixi5K> . ^<ni^<n 
nmm^zit. ^fL^fim^\izw.w^fifzmL(r^ u y 1 4 

U y 1 4 2 . ^'XtfelM® 3 0 o^m t Xmit:^^:^ ^ 
?^c«i»4;ifx^o^^^^^^^'x^S^ l 4 4 ^ffM^t ^ <. 

y n 4 2 (T^^xw^mmm 3ot mtt^i^m 1 4 6 

It. ')yi42<r>^-^\^hmmi::Hmz. 'tt^t>t^^) 

nA2^imvth^0^0. 2mm. 0 . 2mm 

(T^mm 1 4 8:6>'o . 2mma^wmxmmm.^fix\i^h 

(I15#HB) , 

[ 0 0 3 3 ] c: a Lxmi^^fifz^2mmm<7>mMi 
loit. nm^m^20i5i:v^2-o<Di!f:^mmm3o^ 

m.X'im-r^-n<ryi^:^mM 14 4 \zm(L^:^isXX/^ 
:^^)V^^W^^:sL^^)V^\,z^mtt. ^<7yt^. ij:x 

^WMM3 0<7)a -^Sm^l 4 OiOU 7^1 4 2<7)i^® 1 
4 6i:^tM^I>^MfP3 4t^{i. [14 J: 
(3. ^'x^Mi 4 4coMl:;ifxt/::{i»Mx?(?^'Ml 
4 6 {zyem.^fvrz U 7' 1 4 2 ^filllfTt--i> W;^ 1 4 8 ^:fr 

\^x^m.^ixh. %fz. i^7^^wMm3ommm^m 

1 4 8 tC^" Xj£fjm@ 3 0 -h^ < T\ ^ffl^ 1 4 8 
<7)?^J^M('^>^/'X^tm®3 0/>-Jg|4t-'S, ^iOlS^. % 
TO 1 4 0 i: :^X^Wmm 3 0 i: %m 1 

483&-'?^^^tLTV^=^\,^^^tCj:ttT:^#<^0. 
fli 1 4 0 i: ;{f xjfetSt^ 3 0 i: co^^ftmtn:*i/jN$ < =5: 
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[0 0 34] iii6{±. '^2mim\<7^nmM\ i o^^it/ 

ftiiE \t% 2 ^m^mHfi 1 0 (rymmm. h ^jvns. 
}i<mm:m>t. m^^h:^r>\iz^ yyi4 2i05M 

1 4 6(3y T''! 4 2$:Wrf -6 J: d(Cl^c0^1 4 8 
10 ^mt^tmmjfil 1 Oti. JiiH«14 83&^^§n.TV^ 

ii^. ^{zm^^^m^Wmx<r>^m.(r^}^lLt^M\^\^. 

[0035] -y^^y^. mmit. mmoyy^M^ u r^o 

<^mM2 4 0 ([l7ioJ:t/^'IM8#BS) ^^i/^fc^M 

2 1 0c0ll?I^JSi:-fe;^^i:cO^f^^7nt/::^W$> 
-S. <rc^*m®24 0(i. lll7^Dj;t/lll8(3^t- 

'Jr2 4 2c7)iSM2 4 6(C. U ^ 2 4 2 C7)^#:^r^a 
^Wt3mTOl4 0C7)»tl4 8t|5ltifiS, 

20 xm^<r>w^<^mn2 4st^ie^^fLX\^h.m^<yy^ 

vy\{Z^~t:t.o\,z^ <lomTO2 4 0^ffiv^>^:mm?a2 
10^. Wtj&^J^j^^^fxTV^^v^^s^Jo^-MfetcJtt 

t^fth. :Lfl\t. iNBfll2 4 8(c;5rxj!£ifem«i3 03&«<V^ 

<:7)mt3. 3S®246t::iffl?S248^?^^t7t^i:tCj;0 
3 0 co^f gigp 3 4 (c® j±(r)f^v ^^^^^^^ 
7^?^"ffM$tL. ^^b:^'X^>J;t/^m^'X:^\ CT2 4 6^ 

30 [ 0 0 3 6 ] Jias Ll^C J: ^ . t^5l^^Jcomm^ifiT1i . 
MgP 3 4 c^^'^^bo^Jgti J: 0 . t fc^ 

7.t^\m.^hmmmm.^ixhf^K ^<r>mmH\/zms(7^ 

fSV-iSP^^^igffi24 6^oa^f 2 4 8(Cj; OJ^^^-il^f. 

2 4 4 <m.\ti! :^t.fz\tmAiJ . U r 2 4 
2 cOSgffii 2 4 6 /i>^«!!!a5 3 4 om&Pm* ^Wt 

^^tTffiJEtcoi&v^gP3i-*5J:tXjfffl^2 4 8tc3*t. 
<^ffiJEbc?Di£v%^^*3 J:t^i|ffl?t2 4 8:«>-^> t^>fl:;Crxi;t 
\m^il:^<r^mm'^£ioixh . Lfz-^^^ X . t 

X iotm.imm^j:^\m<7ym^x^^2 a e i^zmm2 
40 4 8 ^mm^it\ mmm 3 a (Dt^^miztxm^t^^'x 

XU. :^'xmmm3 0crM^^0. 3mm, Vr24 
2c0i|il^2mm, U ^ 2 4 2 cO^Pg^ 2 mm h t . ffij± 
$:2MPa (2 0. 4Kgf/cm2) ^ t:^cOT\ ^^3 

4 tm^t Lx i.m^t0xtfcitm4^x(7)mm^^m 

^mmit±^^LrzXdiZ^O. 2mmi:^i9. «S24 

scT^mmi: 0 . 2mm ^ it:(r>x\ tmm3 A±mzm 

[00373 1^:U:^P9 t/im2||»JcO'»4m?i&c^#m 

50 mi loizxtiit. uy'iA2commA6{zvyiA2 
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X» 2 4 4 c?)®^l:^'Xio J: X/mfW:^ ^mmm 3 4C0 

[ 0 0 3 8 ] ^*5. m2mmm<7)$^nm 1 1 o-eti. 
mi 4 scorn, m^isxt/^cor^m^^^'^^ijo . 2m 

mi4st ;^x^W(Mm 30 1 commmm^±^ < 

[0 0 3 9] m2mmmcommMi 1 ox^t. mmi4 
4 2coM:^u\^tmm.tc:^\^i^zmm.LtitK 
vri 4 2 ^mm-ttimm^^'tifmzfmLxht^^ 

:b^V^, t/c. m7i5XX/mS(>Z^LfzMmM24 0C0 

idtc. vr^mmL^j:^mmtLxmf^Lxi.Xi\ 
z<^MmM2 4oxit. mi24smy242^mm 
L^^^fzab. mititfxtfz},tmw:^¥mm2 4 8^m 
o X ^ximiMM 3 0 comm^ 3 4 i^gptcfim-r ^ ^ 
«i^v^:&^. ^*gP343&^M^^tr^^^i:;erx^:^{ifii 

3(£t;efXc7^£tte^>'nrtg^$gTOlF^<7)iap||-caS® 2 4 6 tc*BI 
?i2 4 8:e>«?^^^fLri^-S<^T\ U 7^2 4 2(50^® 2 4 

3 4C0r^^^t.Xm^^^thZtt^X^h. ico^m. 

m^i\L'^Kmz'^^-^h^'xmmM3 ommm^m 

2 1 0 t- ^ . ifx^mm 3 0 mm 2 4 s < 
V 2 4 8 <7ym^m t mmi-h <^x\ mmm 2 

40 b ;<fxS£gM@3 0 i:<?5^4ffi«$:;*;# < tT^i 
[0040] ^^tC2|s:^^co||3c7)||Sfei3?|-C$>§im^ 

c7)m^?fi3 1 o\^z-:>\.^xwimth. ^3mm<r>WL'mm 

3 1 0«i. S^4 0tcfti-T^TO3 4 0^fflV^:^rjS 

^m-^xmimmmcowmi ofci5i-(7)^^5rLTv^ 

obn-(7}mmz 

[0 04 1 ] 1219 (i. m3mmm^mM3 1 o(7ymi 
^(Dmm.ni^zm^^'th^'if^m^iVx^.Lfzm^m.mm 
xht.m3 m:im\(^mmM 3 4 0 . ^1 mmmcnm 
M4 obwrni^z. mmnt?-^^y^z];: mm^rixi^ 
•9. ^<^2--j<mMmz\t. ^M'tiw-'^^zuu^ntz 
mi<^vy'342^\ Kv^i^zm^i-^MmtLxm^^ 

tlX^^h. <lcOU7'342{i. ^'x^WLnM3ocomm 
tX'm^:^xt.fMm\:^xcr>mm^^j:'t:^xmm3 4 
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1 0 

4^ffMt-^c m«®3 4 0£?^';y3 4 2^7)^'Xifefcm 
ffi3 0i:JgMt-^^figgU3 4 6ti. 2-oc07^-^N-ffit3 J; 

Knhmi^zmm^tix^-^t. miZ7j^^^-^^-m<^nme 
It. ^A^x^'tmm^mtL<. m3mmm(ommm3 

4 0T'{i:. :^'XimMM3 0cr>f^^^0. 3mm, 

wmmm3oi>zmti>mL^o. 7, ur342coifi^ 

2mmi:LTftAt. ^=12" i: U/i. 
[0042] tan<9= (;^Xj|t:iJcm®3 OiOJ?^ x 1 
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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To Provide a fiiel cell in which diffusion of fiiel in 
an electrode is increased to enhance utilization factor of the 
electrode, and contact resistance is decreased to enhance 

efficiency. 

CONSTITUTION: Recesses and projections of 5-500 /x m, 
preferably 10-200 m are formed on the end surface 46, 
coming in contact with a gas diffusion electrode 30, of a rib 42 
of a current collecting electrode 40, on the side surface 47 of 
the rib 42, and on the surface 48 of the rib 42. Wlien 
compression load is applied to the stacking direction of a fiiel 
cell, the recesses and projections form low surface pressure 
parts in a contact part 34, which comes in contact with the end 
surface 46 of the rib 42 of the current collecting electrode 40, 
of the gas difftision electrode 30. Oxidizing gas or fiiel gas in a 
gas flow path 44 diffuses inside the contact part 34 of the gas 
diffusion electrode 30 tlirough the low surface pressure part 
from the edge of the end surface 46 of the rib 42. As a result, 
the area of the gas diffusion electrode 30 contributing to 
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electrochemical reaction is enlarged, and a fuel cell with high 
efficiency can be obtained. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which caii not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Clami(s)] 

[Claim l]An electrolyte layer. 

An electrode which pinches this electrolyte layer and forms a power generation layer, and a rib part 
which pinches this power generation layer and forms a channel of fuel by this electrode. 
This contact surface was made into non-flat shape so that it might be spread in a contact portion of this 
electrode which is the fuel cell provided with the above and as for which more than a prescribed 
dimension contacts this contact surface from an edge of a contact surface of said rib part where fuel of 
said channel contacts said electrode. 

[Claim 2] An electrolyte layer. 

An electrode which pinches this electrolyte layer and fonns a power generation layer, and a rib part 
which pinches this power generation layer and forms a channel of fuel by this electrode. 
It is the fuel cell provided with the above, and two or more slots which cross this rib part were formed m 
a contact surface of said rib part in contact with said electrode. 

[Claim 3]An electrolyte layer. 

An electrode which pinches this electrolyte layer and forms a power generation layer, and a rib part 
which pinches this power generation layer and forms a channel of fuel by this electrode. 
It is the fuel cell provided with the above, and a slot was formed in a contact surface of said rib part m 
contact with said electrode withm a prescribed dunension from an edge of this contact surface. 

[Claim 4]An electrolyte layer. 

An electrode which pinches this electrolyte layer and forms a power generation layer, and a rib part 
which pinches this power generation layer and forms a channel of fuel by this electrode. 
It is the fuel cell provided with the above, and a contact surface of said rib part in contact with said 
electrode was formed in projected form. 

[Claim 5]An electrolyte layer. 

An electrode which pinches this electrolyte layer and forms a power generation layer. 

A rib part which pmches this power generation layer and forms a channel of fuel by this electrode. 

It is the fuel ceU provided with the above, and hair was transplanted in textiles which have conductivity 
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in a contact surface of said rib part in contact with said electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Apphcation]This invention relates to the fiiel cell which consists of an electrolyte layer, an 
electrode which pinches this electrolyte layer and forms a power generation layer, and a collector which 
has a rib part which pinches this power generation layer and forms the channel of fuel by an electrode in 
detail about a fuel cell. 
[0002] 

[Description of the Prior Art]Conventionally, as this kind of a fuel cell, the thing using the gas diffusion 
electrode which has a stoma of many (1 micrometer - about 100 micrometers) is proposed (for example, 
JP,6-36771,A, JP,3-93165,A, etc.). These fuel cells are providmg many stomata m a gas diffusion 
electrode, perfonn supply to the electrolyte layer of fuel gas smoothly, and are raising the power 
generation characteristic in a high current density field. 

[0003] With such a gas diffusion electrode, for example, a gas diffusion electrode given m JP,6-36771,A, 
mineral salt powder was mixed into the material which constitutes a gas diffusion electrode, and it 
fabricated and sintered to the sheet shaped, and also mineral salt powder was extracted and removed 
from the sintering thing to the solvent, and the desired stoma has been obtained. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in the fuel cell using such a gas diffusion electrode, 
since tlie gas diffusion electrode was formed by sintering, pliability was missing, tlie loose connection 
by a manufacture error etc. arose, and there was a problem that contact resistance increased. Since a gas 
diffusion electrode had many stomata, there was also a problem that it was weak and intensity was low. 
[0005]In order to solve these problems, it is flexible and using for a gas diffusion electrode the carbon 
crossing (textile fabrics by carbon fiber, etc.) which has breathability is also considered. However, 
laminate with the collector which has a rib which forms the channel of fuel gas for the gas difflision 
electrode by this carbon crossing with a gas diffusion electrode, and a fuel cell is formed. If pressing 
load is made to act on the laminating direction for reduction of the contact resistance of a fuel cell, the 
portion which touches the rib of a collector among gas diffusion electrodes will be compressed by 
pressing load, and will be elaborated, and breathability will fall. For this reason, diffusion of the fuel gas 
to this elaborated portion is checked, it becomes difficult to contribute to electrochemical reaction, and 
the problem that the capacity factor of a gas diffusion electrode becomes low arises. In order to raise 
diffusion of the fuel gas to the portion in contact with the rib of the collector of a gas diffusion electrode, 
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providing a stoma in the rib of a collector is also considered, but penetrable improvement in the fiiel gas 
in the portion elaborated according to the pressing load of the gas diffusion electrodes cannot be 
expected. 

[0006]The fuel cell of this invention solved such a problem, raised the diffusibility of the fuel of an 
electrode, increased the capacity factor of the electrode, and took the next composition for the purpose 
of reducing contact resistance and considering it as an efficient fuel cell. 
[0007] 

[Means for Solving the Problem]In an electrode which the 1st fuel cell of this invention pinches an 
electrolyte layer and this electrolyte layer, and forms a power generation layer, a collector which has a 
rib part which pinches this power generation layer and forms a channel of fuel by this electrode, and a 
fuel cell, ** and others. This contact surface was made into non-flat shape so that it might be spread in a 
contact portion of this electrode as for which more than a prescribed dimension contacts this contact 
surface from an edge of a contact surface of said rib part where fuel of said channel contacts said 
electrode. 

[0008]In an electrode which the 2nd fuel cell of this invention pinches an electrolyte layer and this 
electrolyte layer, and forms a power generation layer, a collector which has a rib part which pinches this 
power generation layer and forms a channel of fuel by this electrode, and a fuel cell, ** and others, Two 
or more slots which cross this rib part were formed in a contact surface of said rib part in contact with 
said electrode. 

[0009]In an electrode which the 3rd fuel cell of this invention pinches an electrolyte layer and tliis 
electrolyte layer, and forms a power generation layer, a collector which has a rib part which pinches this 
power generation layer and forms a channel of fuel by this electrode, and a fuel cell, ** and others, A 
slot was formed in a contact surface of said rib part in contact with said electrode within a prescribed 
dimension from an edge of this contact surface. 

[OOlOJIn an electrode which the 4th fuel cell of this invention pinches an electrolyte layer and tliis 
electrolyte layer, and forms a power generation layer, a collector which has a rib part which pinches this 
power generation layer and forms a channel of fuel by this electrode, and a fuel cell, and others, A 
contact surface of said rib part in contact with said electrode was formed in projected form. 
[001 l]In a fuel cell which consists of an electrode which the 5th fuel cell of this invention pinches an 
electrolyte layer and this electrolyte layer, and forms a power generation layer, and a collector which has 
a rib part which pinches this power generation layer and forms a channel of fuel by this electrode, Hair 
was transplanted in textiles which have conductivity in a contact surface of said rib part in contact with 
said electrode. 
[0012] 

[FunctionJThe fuel of a channel diffuses the 1st fuel cell of this invention constituted as mentioned 
above in the contact portion of an electrode as for which more than a prescribed dimension contacts this 
contact surface from the edge of this contact surface by having made the contact surface of the rib part 
of a collector in contact with an electrode into non-flat shape. As a result, the area of the electrode which 
can contribute to electrochemical reaction increases, and it becomes an efficient fuel cell. A prescribed 
dimension here is set up as a bigger value than the size which the fuel of a channel may diffuse in the 
contact portion of an electrode from the edge of a contact surface, when the contact surface of the rib 
part of a collector is made into flat shape. 

It becomes settled by the planar pressure etc. of the contact portion of the electrode by the construction 
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material of an electrode, structure, pliability, permeability, and the pressing load made to act on the 
laminating direction of a fuel cell. 

[0013]The fuel of a channel passes along two or more slots which cross the rib part formed in the 
contact surface of the rib part in contact with an electrode, and diffuses the 2nd fuel cell of this invention 
in the contact portion of an electrode in contact with this contact surface. 

[0014]The 3rd fuel cell of this invention makes the low portion of planar pressure from the edge of the 
contact portion of an electrode where the slot formed within the prescribed dimension from the edge of 
the contact surface of the rib part in contact with an electrode contacts this contact surface within a 
prescribed dimension. As a result, the fuel which diffiised the fuel of the channel from the edge of the 
contact surface of a rib part to the low portion of the planar pressure of the contact portion of an 
electrode, and was diffused to the low portion of this planar pressure is further diffused inside a contact 
portion. A prescribed dimension here is set up as a value smaller than the size which the fuel of a 
channel may diffuse in the contact portion of an electrode from the edge of the contact surface of a rib 
part, when a slot is not formed in the contact surface of the rib part of a collector but it is considered as 
flat shape. 

It becomes settled by the planar pressure etc. of the contact portion of the electrode by the construction 
material of an electrode, structure, phability, permeabihty, and the pressing load made to act on the 
laminating direction of a fiiel cell. 

[0015]The 4th fuel cell of this invention changes the planar pressure to which the contact surface of the 

projected form of the rib part in contact with an electrode acts on the contact portion of an electrode in 
contact with this contact surface based on this projected form. As a result, the fuel of a channel is 
diffused inside through the low portion of the planar pressure of the contact portion of an electrode from 
the edge of the contact surface of a rib part. 

[0016]The 5th fuel cell of this invention gives change to the planar pressure to which the textiles which 
have the conductivity which transplanted hair to the contact surface of the rib part in contact with an 
electrode act on the contact portion of an electrode in contact with this contact surface. As a resuh, the 
fuel of a channel is diffused inside through the low portion of the planar pressure of the contact portion 
of an electrode from the edge of the contact surface of a rib part. The textiles which have the 
conductivity which transplanted hair to the contact surface of the rib part fonn in the contact portion of 
the contact surface of a rib, and the contact portion of an electrode the layer which has two or more 
minute crevices. For this reason, fuel is spread in the contact portion of an electrode from the crevice 
between this layer. When the electrode is formed of textiles, such as carbon crossing, the textiles which 
have the conductivity which transplanted hair to the contact surface of the rib part get twisted around the 
textiles of an electrode, and make contact resistance of an electrode and a collector small. 
[0017] 

[Examplejin order to clarify further composition and an operation of this invention explained above, the 
suitable example of this invention is described below. They are an explanatory view which illustrates the 
composition of the ceU 10 which constitutes the fuel cell which is one example with this invention 
preferred for drawing 1 , and the expansion explanatory view which drawing 2 expanded the portion of 
the broken line circle in drawing 1 . and was shown. The cell 10 is a ceU of a polymer electrolyte fuel cell.. 
As shown in drawing L it comprises the electrolyte membrane 20, the two gas diffusion electrodes 30 
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which form sandwich structure on both sides of this electrolyte membrane 20 from both sides, and the 
two collectors 40 which pinch this sandwich structure from both sides. 

[0018]The electrolyte membrane 20 is 100 micrometers in thickness thru/or the 200-micrometer ion- 
exchange membrane formed with the polymer material, for example, fluororesin. 
A damp or wet condition shows good electrical conductivity. 

Both the two gas diffusion electrodes 30 are formed by the carbon crossing woven with the tliread which 
consists of carbon fiber. The carbon powder which supported the alloy etc. which consist of platinum or 
platinum, and other metal is scoured by the surface and the crevice by the side of the electrolyte 
membrane 20 of this carbon crossing, and the catalyst bed 32 is formed in them (refer to drawing 2) . 
This electrolyte membrane 20 and the two gas diffusion electrodes 30, After the two gas diffusion 
electrodes 30 have considered it as sandwich structure on both sides of the electrolyte membrane 20, 100 
** cannot be found and 160 ** is 1 10 ** thru/or 130 ** in temperature preferably, IMPa {10.2 kgf/cm^} 
thru/or 20MPa {204 kgf/cm^} It is joined by the hot pressing which the pressure of 5MPa {51 kgf/cm^} 
thru/or lOMPa {102 kgf/cm^} is made to act preferably, and is joined. 

[0019]The collector 40 is formed with the substantia-compacta carbon which compressed and elaborated 

carbon and it presupposed gas un-penetrating. Two or more ribs 42 arranged at parallel, respectively are 
formed in the field (lamination side) of the right and left in drawing 1 i n contact with the gas diffusion 
electrode 30 of the collector 40 as arrangement which intersects perpendicularly mutually. This rib 42 
forms the gas passageway 44 which makes the channel of tlie fuel gas containmg tlie oxidizmg gas 
which contains oxygen on the surface of the gas diffiision electrode 30, or hydrogen. The two collectors 
40 are arranged so that each rib 42 which confronts each other on both sides of the electrolyte membrane 
20 and the two gas diffusion electrodes 30 may intersect perpendicularly mutually. 
[0020] As shown in drawing 2 , 5 micrometers cannot be found in the end face 46 and the side 47 of the 
rib 42 which the gas diffusion electrode 30 of the rib 42 of the collector 40 is contacted, and the field 48 
between the ribs 42, and 500 micrometers of unevenness of 10 micrometers thru/or 200 micrometers are 
preferably formed in them. 

[0021]The collector 40 of this example was manufactured as follows. First, it forms, the shape, shape of 
for example, a square, of a request of tlie plate of the substantia-compacta carbon which is the material 
of the collector 40, and a slot 2 mm in widtli and 1 mm in depth is cut for the lamination side by a 
diamond electroplated grinding wheel, and the rib 42 is formed. To the lamination side of the collector 
40 whole [ next, ]. Unevenness of 10 micrometers thru/or 100 micrometers is formed by the surface 
treatment (liquid honing) which sprays grinding stone #60 (particle diameter of 425 micrometers) by 
pneumatic pressure 400kPa (4 Kgf/cm^) using jet cancer (the nozzle diameter 8.33, the diameter 4.37 of 
a jet). In this way, the surface roughness (Rz/Rmax) of the lamination side of the formed collector 40 
was 20/50. Here, a concavo-convex size becomes settled with intensity required for tlie planar pressure 
and the collector 40 which act on the laminating direction of descriptions, such as thickness of the gas 
diffusion electrode 30, and pUability, and the cell 10 etc. 

[0022]In this way, electrochemical reaction shown in a following fonmila will be performed, and the 
constituted cell 10 will change chemical energy into electrical energy directly, if oxidizing gas and fuel 
gas are passed to the gas passageway 44 of the couple which confronts each other on both sides of the 
electrolyte membrane 20 and the two gas diffusion electrodes 30. 
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[0023]cathode reaction (oxygen pole): ~ 2H++2e - +(1/2) 02->H20 anode reaction (fuel electrode): ~ 
H2->2H++2e - [0024] At this time, the oxidizing gas or fuel gas of the gas passageway 44 is diffused m 

the gas diffLision electrode 30 as follows, and contributes to electrochemical reaction. Direct oxidation 
gas or fuel gas diffuses the portion which faces the gas passageway 44 among the gas diffusion 
electrodes 30 from the gas passageway 44. On the other hand, the contact portion 34 which contacts the 
end face 46 of tlie rib 42 of tlie collector 40 among the gas diffiision electrodes 30, Since the end face 46 
is compressed by the pressing load from the end face 46 and elaborates in a flat in the conventional 
example in which unevenness is not formed, diffuse oxidizing gas or fiiel gas only in the range 
according to the grade of ebumation of the contact portion 34, but. Altliough elaborated according to the 
pressing load from the end face 46 in the cell 10 of an example, Since tlie low portion of planar pressure 
arises with the unevenness formed in the end face 46, as tlie drawing 2 N akaya seal shows, oxidizing gas 
or fuel gas is diffused even inside the contact portion 34 of the gas diffusion electrode 30 through the 
low portion of planar pressure from the edge of the end face 46 of the rib 42. 
[0025]Here the range which the oxidizing gas or fuel gas in the contact portion 34 of a conventional 
example diffuses. According to the experimental result in the conditions which set [ the thickness of the 
gas diffusion electrode 30 ] the interval of 2 mm and the rib 42 to 2 mm for the width of 0.3 mm and the 
rib 42, and set planar pressure to 2MPa (20.4 Kgf/cm^), it was the range of about 0.2 mm from the edge 
of the end face 46 of the rib 42. Therefore, before long, although the width of the contact portion 34 of 
the gas diffusion electrode 30 is also set to 2 mm, since oxidizing gas or fuel gas does not diffuse a field 
with a width [ centering on a center ] of about 1 .6 nam, it does not perform above-mentioned 
electrochemical reaction. The range which the oxidizuig gas or fiiel gas in the contact portion 34 of a 
conventional example diffiises becomes settled by description, planar pressure, etc. of the gas diffusion 
electrode 30. 

r00261 Drawing 3 is the graph which illustrated the relation between the current density of the cell 10 of 
this example, and a flat end face [ of a collector ] cell (it is the following "cell of a conventional 
example" and says.), and cell voltage. The curve A shows the cell of a conventional example among a 
graph, and the curve B shows the relation between the current density of the cell 10, and cell voltage. By 
the processing which fonns unevemiess in the lammation side of tlie collector 40 of an example and the 
same processing. The relation between the current density of the cell using tlie collector which set 
surface roughness of the end face of a rib to three fiflhs, and cell voltage using grinding stone #700 
(particle diameter of 25 micrometers) The curve C. The relation between the current density of tiie cell 
using the collector which made surface roughness of the end face of a rib 10/20 using grinding stone 
#150 (particle diameter of 100 micrometers), and cell voltage was shown as the curve D. The cell in 
which unevenness was formed to the lamination side of the collector is compared with the cell of a 
conventional example with which unevenness is not formed, and, in all, improvement in the 
performance is private seal ** so that it may illustrate. Even if it compares the cell 10 of the example 
which made surface rougliness 20/50 with the cell shown as the low curve C and the curve D of surface 
roughness, improvement in the performance is accepted and its improvement in a high current density 
field is especially remarkable. 

[0027]As the improvement in such performance was mentioned above, oxidizing gas or fuel gas is 
spread also inside the contact portion 34 of the gas diffusion electrode 30, and tlie capacity factor of the 
gas diffusion electrode 30 becomes high, It is because the touch area of the collector 40 and the gas 
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diffusion electrode 30 increases with the unevenness fomed in the end face 46 of the collector 40 and 
contact resistance becomes small. 

[0028]The unevenness formed in the side 47 of the rib 42 of the collector 40 and the field 48 between 
the ribs 42 disturbs the flow of oxidizing gas or fiiel gas, and increases the diffiisibility to the gas 
diffusion electrode 30. 

[0029] According to the cell 10 of the fuel cell of an example explained above, the performance of the 
cell 10 and by extension, a fuel cell can be raised by fonxdng unevenness in the end face 46 of the rib 42. 
That is, the unevenness formed in the end face 46 makes the contact portion 34 produce the low portion 
of planar pressure, and makes the inside of the contact portion 34 diffiise oxidizing gas or fuel gas from 
the low portion of planar pressure. For this reason, since the area which contributes to the 
electrochemical reaction of the gas diffusion electrode 30 increases and tlie capacity factor of the gas 
diffusion electrode 30 becomes high, generation efficiency can be made high. By forming unevenness in 
the end face 46 of the rib 42, the touch area of tlie collector 40 and the gas diffusion electrode 30 
becomes large, for this reason, contact resistance becomes small and internal resistance of a fuel cell can 
be made small. In addition, by forming unevenness also in the side 47 of the rib 42, and the field 48 
between tlie ribs 42, the flow of oxidizing gas or fuel gas can be disturbed, the diffiisibility to the gas 
diffusion electrode 30 can be increased, and the performance of a fuel cell can be raised. 
[0030]An example is available also for the composition which does not form unevenness other than end 
face 46, although unevenness was formed also in the side 47 and the field 48 of the rib 42 besides the 
end face 46. Although liquid honing was used for the end face 46 grade of the rib 42 and unevenness 
was formed in the example, when carrying out die forming of other tecliniques 40, for example, the 
collector, unevenness may be formed with the technique of providing unevenness in the portion 
equivalent to the end face 46 grade of a mold, etc. 

[0031]Next, tlie cell 1 10 of the fuel cell which is the 2nd example of this invention is explained. The cell 
1 10 of the 2nd example is replaced with the collector 40, and is carrying out the same composition as the 
cell 10 of tlie 1st example except for the point using the collector 140. So, the same numerals are given 
to the same composition as the ceU 10 of the 1st example, and the explanation is omitted in it. 
r0032 1Drawing 4 is an expansion explanatory view expanding and showing the portion equivalent to the 
broken line circle in drawing 1 of tlie cell 1 10 of the 2nd example. Drawing 5 is an expansion 
explanatory view expanding and showing a part of lamination side (inside of drawing 4 t he 5 to 5th 
page) of the collector 140. The collector 140 of the 2nd example is formed with substantia-compacta 
carbon as well as the collector 40 of the 1st example. 

Two or more ribs 142 arranged at parallel, respectively are formed in the two lamination sides as 
arrangement which intersects perpendicularly mutually. 

This rib 142 forms the gas passageway 144 which makes the channel of oxidizing gas or fuel gas on the 
surface of the gas diffusion electrode 30. Two or more striations 148 0.2 mm in width and 0.2 mm in 
deptli are formed in the end face 146 in contact with the gas diffusion electrode 30 of tlie rib 142 at the 
interval which is 0.2 mm so that tlie direction 142 vertical to the longitudinal direction of the rib 142, i. 
e., a rib, may be crossed (refer to drawing 5) . 

[0033]In this way, if oxidizing gas and fuel gas are passed to the gas passageway 144 of the couple 
which confronts each other on both sides of the electrolyte membrane 20 and the two gas diffiision 
electrodes 30, the cell 1 10 of the 2nd constituted example will perform above-mentioned 
electrochemical reaction, and will change chemical energy into electrical energy directly. At this time, in 
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the contact portion 34 which contacts the end face 146 of tlie rib 142 of the collector 140 among the gas 
diffusion electrodes 30, as the drawing 4 N akava seal shows, the oxidizing gas or fuel gas of the gas 
passageway 144 is spread via the striation 148 which crosses the rib 142 formed in the end face 146. 
Since the gas diffusion electrode 30 is formed by the carbon crossing which is comparatively rich in 
pliability, the gas diffusion electrode 30 contacts the striation 148, and the gas diffusion electrode 30 
contacts the forming face of the striation 148 by stake As a result, the touch area of the collector 
140 and the gas diffusion electrode 30 becomes large as compared with the case where the striation 148 
is not formed, and the contact resistance of the collector 140 and the gas diffusion electrode 30 becomes 
small. As for the depth of the striation 148, it is more preferred than this that the gas diffusion electrode 
30 carries out in below the depth of the grade which contacts by stake ****, i.e., the thickness of the gas 
diffusion electrode 30. 

r00341 Drawing 6 is the graph which illustrated the relation between the current density of the ceU 1 10 of 
the 2nd example, and the cell of a conventional example, and cell voltage. The curve A expresses the 
cell of a conventional example among a graph, and tlie curve E expresses the relation between the 
current density of the cell 10 of the 2nd example, and cell voltage. As compared with the cell of a 
conventional example with which the striation 148 is not formed, as for the cell 110 which formed two 
or more striations 148 so that the rib 142 might be crossed to the end face 146 of the rib 142, 
improvement in the performance is accepted so that it may illustrate. Improvement in the performance in 
a high current density field is especially remarkable. 

[0035]The curve F makes the direction of a striation among a graph the longitudinal direction of a rib, 
and the direction, and the relation between the current density of the cell 210 using the collector 240 
(refer to drawmg 7 and drawing 8) of the type with which a striation does not cross a rib, and cell 
voltage is shown. As this collector 240 is shown in drawing 7 and drawing 8, two or more striations 248 
of the width same to the longitudinal direction of the rib 242 and parallel as the striation 148 of the 
collector 140, the depth, and an interval are formed in the end face 246 of the rib 242. As shown in the 
graph of drawing 6 , the cell 210 using this collector 240 is not about 110 cell as compared with the cell 
of a conventional example with which the striation is not formed, either, but improvement in that 
performance is accepted. This besides a touch area becoming large by stake **** at the striation 248 in 
the gas diffusion electrode 30, and contact resistance becoming small. By having formed the striation 
248 in the end face 246, a band-like portion with low planar pressure is formed in the contact portion 34 
of the gas diffusion electrode 30, and oxidizing gas and fuel gas are because it is spread inside the 
contact portion 34 from the edge of the end face 246. 

[003 6] As mentioned above, in the cell of a conventional example, the range which oxidizing gas or fuel 
gas diffuses is limited by the grade of ebumation of the contact portion 34, but. If the low portion of 
planar pressure is formed within the limits of this by the striation 248 of the end face 246, the oxidizing 
gas or fuel gas of the gas passageway 244, The high portion of the planar pressure of tlie edge of the end 
face 246 of the rib 242 to the contact portion 34 is penetrated, the low portion and the striation 248 of 
planar pressure are reached, and diffusion of oxidizing gas or fuel gas is performed also from the low 
portion and the striation 248 of this planar pressure. Therefore, if the striation 248 is formed in the end 
face 246 at intervals of less than the range that can be diffused even if it elaborates, even the center 
section of the contact portion 34 can be made to diffuse oxidizing gas or fuel gas. Since the mterval of 2 
mm and the rib 242 was the width of 0.3 mm and the rib 242 2 mm for the thickness of the gas diffusion 
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electrode 30 and planar pressure was set to 2MPa (20.4 Kgf/cm^) in tlie 2nd example, Since the range 
which can diffuse oxidizing gas or fuel gas was set to about 0.2 mm as mentioned above and the interval 
of the striation 248 was 0.2 mm even if the contact portion 34 elaborated, oxidizing gas or fuel gas is 
spread in the contact portion 34 whole. 

[003 7] According to the cell 1 10 of the fuel cell of the 2nd example explained above, even the inside of 
the contact portion 34 can be made to diffuse the oxidizing gas and fuel gas of the gas passageway 244 
by having formed in the end face 46 of the rib 142 two or more striations 148 which cross the rib 142. 
As a result, the capacity factor of the gas diffusion electrode 30 contributed to electrochemical reaction 
can be made high, and the performance of the cell 110 and by extension, a fuel cell can be raised. Since 
the gas diffusion electrode 30 is hard striation 148 and the forming face of the striation 148 is contacted, 
the touch area of tlie collector 140 and the gas diffusion electrode 30 can be enlarged, and contact 
resistance can be made small. 

[003 8] Although each of width of tlie striation 148, depth, and its interval was 0.2 mm in the cell 1 10 of 
the 2nd example, what kind of size may be sufficient. However, in order to enlarge the touch area of the 
striation 148 and tlie gas diffusion electrode 30, it is preferred that below the thickness of the gas 
diffusion electrode 30 carries out tlie deptli. 

[0039]In tlie cell 1 10 of the 2nd example, although the striation 148 was formed in the direction vertical 
to the longitudinal direction of the rib 142, as long as it crosses the rib 142, you may form in what kind 
of direction. Like the collector 240 shown in drawing 7 a nd drawing 8. it may form as a striation which 
does not cross a rib. In order that the striation 248 may not cross tlie rib 242 in this collector 240, 
Although oxidizing gas or fuel gas is not spread inside [ contact portion 34 ] the gas diffusion electrode 
30 through the striation 248, Since the striation 248 is formed in the end face 246 at intervals of less than 
the range that can diffuse oxidizing gas or fiiel gas even if the contact portion 34 elaborates. When the 
oxidizing gas or fuel gas which penetrated the high portion of the planar pressure of the contact portion 
34 from the edge of the end face 246 of the rib 242 is spread to the portion in which internal planar 
pressure is still higher, oxidizing gas or fuel gas can be diffiised to the center section of the contact 
portion 34. As a result, the capacity factor of the gas diffusion electrode 30 contributed to 
electrochemical reaction can be made high. Since the gas diffusion electrode 30 is hard striation 248 and 
the forming face of the striation 248 is contacted also with the cell 210 using the collector 240 from the 
first, the touch area of the collector 240 and the gas diffusion electrode 30 can be enlarged, and contact 
resistance can be made small. 

[0040]Next, the cell 310 of the fiiel cell which is the 3rd example of this invention is explained. The cell 
3 10 of the 3rd example is replaced with the collector 40, and is carrying out the same composition as the 
cell 10 of the 1st example except for the point using the collector 340. So, the same numerals are given 
to the same composition as tlie cell 10 of the 1st example, and the explanation is omitted in it. 
[004l1 Drawing 9 is an expansion explanatory view expanding and showing the portion equivalent to the 
broken line circle in drawing 1 o f die cell 3 10 of the 3rd example. The collector 340 of the 3rd example 
is formed with substantia-compacta carbon as well as the collector 40 of the 1st example. 
Two or more ribs 342 arranged at parallel, respectively are formed in the two lamination sides as 
arrangement which intersects perpendicularly mutually. 

This rib 342 forms the gas passageway 344 which makes the channel of oxidizing gas or fuel gas on the 

surface of the gas difflision electrode 30. The end 346 in contact with the gas diffiision electrode 30 of 
the rib 342 of the collector 340 is formed in Yamagata of two taper surfaces. The angle theta of the taper 
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surface shown in a figure had a preferred range shown witli a following formula, Hie widtli of 0.7 and the 
rib 342 was substituted for the collector 340 of the 3rd example as 2 mm, and the coefficient which 
multipHes 0.3 mm and the gas diffusion electrode 30 by the thickness of the gas diffusion electrode 30 
was theta= 12 degrees with it. 

[0042]tantheta=(thickness xl-0.5 of gas diffusion electrode 30)/(width xO.5 of the rib 342) 
[0043]Here, below the thickness of the gas diffusion electrode 30 carries out the denominator of an 
upper type in order to make it the end 346 whole contact tlie gas diffusion electrode 30. It is because it 
means that a part of taper surface of the rib 342 stops contacting the gas diffusion electrode 30, and it 
had set up the width of the rib 342 idly when it carries out more than the thickness of the gas diffusion 
electrode 30. It is because having considered it as 0.5 or more times of the thickness of the gas diffusion 
electrode 30 has the wide width of the rib 342 as compared with the thickness of the gas diffusion 
electrode 30, so an effective taper will no longer be obtained if it is made smaller than this. Therefore, as 
compared with the thickness of the gas diffusion electrode 30, when the width of the rib 342 is not so 
wide, it is also 0.5 or less time. 

[0044]In this way, if oxidizing gas and fuel gas are passed to the gas passageway 344 of the couple 
which confronts each other on both sides of the electrolyte membrane 20 and the two gas diffusion 
electrodes 30, the cell 310 of the 3rd constituted example will perform the same reaction as the 
electrochemical reaction shown in the 1st example, and will change chemical energy into electrical 
energy directly. At this time, near the center of the contact portion 34 of the gas diffiision electrode 30, 
Since tlie end 346 is foniied m Yamagata, as compared with the cell of a conventional example, it is 
elaborated more by tlie pressing load of the laminating direction added to a fuel cell, and oxidizing gas 
or fuel gas is not spread, but it becomes an inactivation field which does not contribute to 
electrochemical reaction. However, except the field, since the grade of ebumation by pressing load 
becomes low as compared with the cell of a conventional example, as a figure Nakaya seal shows, the 
oxidizing gas or fuel gas of the gas passageway 344 is diffiised along a taper surface from the edge of 
the end 346. Therefore, as compared with the cell of a conventional example, although an inactivation 
field exists, since the area is small, the area of the field which contributes to electrochemical reaction 
becomes large, and it raises the performance of a fuel cell. By having made the end 346 into the 
Yamagata shape, the touch area of the collector 340 and the gas diffusion electrode 30 also becomes 
large, and contact resistance becomes small. 

r00451 Drawing 10 is the graph which illustrated the relation between the current density of the cell 310 
of the 3rd example, and the cell of a conventional example, and cell voltage. The curve A shows the cell 
of a conventional example among a graph, and the curve G shows the relation between the current 
density of the cell 3 10 of the 3rd example, and cell voltage. As for the cell 3 10 in which the end 346 of 
the rib 342 was formed to Yamagata, as compared with the cell of flat improvement in the 

performance is accepted for the end 346 so that it may illustrate. 

[0046] According to the cell 310 of the fuel cell of the 3rd example explained above, by having formed 
the end 346 of the rib 342 in Yamagata, The capacity factor of the gas diffusion electrode 30 which 
makes small the field inactivated by ebumation among the gas diffusion electrodes 30, and is 
contributed to electrochemical reaction can be made high, and the performance of the cell 310 and by 
extension, a fuel cell can be raised. Since the end 346 of the rib 342 was formed in Yamagata, the touch 
area of the collector 340 and the gas diffusion electrode 30 can be enlarged, and contact resistance can 
be made small. 
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[0047]In the cell 310 of the 3rd example, although the end 346 of the rib 342 was made into Yamagata 
according to two taper surfaces, the composition made into the piece slant face by one taper surface, the 
composition made into a circle, the composition made into a convex configuration, etc. do not interfere. 
Even in this case, it is preferred to make distance to the tip part of the end 346 below into the thickness 
of the gas diffusion electrode 30 so that the end 346 whole may contact the gas diffusion electrode 30. 
[0048]Next, the cell 410 of the fuel cell which is the 4th example of this invention is explained. The cell 
410 of the 4th example is replaced with the collector 40, and is carrying out tlie same composition as the 
cell 10 of the 1st example except for the point using the collector 440. So, the same numerals are given 
to the same composition as the cell 10 of the 1st example, and the explanation is omitted in it. 
r00491 Drawing 1 1 is an expansion explanatory view expanding and showing the portion equivalent to 
the broken line circle in drawing 1 o f the ceU 410 of the 4th example. The collector 440 of the 4th 
example is formed with substantia-compacta carbon as well as the collector 40 of the 1st example. 
Two or more ribs 442 arranged at parallel, respectively are formed in the two lamination sides as 
arrangement which intersects perpendicularly mutually. 

In the lamination side in which this rib 442 was formed, many carbon staple fibers 452 the thickness of 5 
micrometers and 100 micrometers in length are transplanting hair with the carbon paste etc. which 
mixed the granular material of carbon to resin of the fluorine system of the conductive adhesives 450, 
for example, the adhesives of an epoxy system, polytetrafiuoroethylene, etc. The rib 442 which 
transplanted hair on the surface in this carbon staple fiber 452 forms the gas passageway 344 which 
makes the channel of oxidizing gas or fuel gas on the surface of the gas diffusion electrode 30. 
[0050]In the collector 440 of the 4th example, hair was transplanted to the lamination side in the carbon 
staple fiber 452 as follows. First, the adhesives 450 are applied to the lamination side of the collector 
440, and the collector 440 is electrified in connection or minus at a ground. Next, the carbon staple fiber 
452 which electrified plus in the lamination side which applied the adhesives 450 of the collector 440 
which electrified ground connection or minus is sprinkled. Then, the carbon staple fiber 452 is planted 
so that it may stand on tlie adhesives 450 of the lamination side of the collector 440 by electrostatic 
derivation. Then, dry the adhesives 450 applied to the collector 440 for 30 minutes at the temperature of 
150 **, it is made to harden, and the collector 440 is completed. 

[005 l]In this way, if oxidizing gas and fuel gas are passed to the gas passageway 444 of tlie couple 
which confronts each other on both sides of the electrolyte membrane 20 and the two gas diffusion 
electrodes 30, the cell 410 of the 4th constituted example will perform the same reaction as the 
electrocheiTdcal reaction shown in the 1st example, and will change chemical energy into electrical 
energy directly. 

[0052]At this time, to the contact portion 34 of the gas diffusion electrode 30. Height arises in planar 
pressure with the carbon staple fiber 452 which transplanted hair to the end face 446 of the rib 442, and 
as a figure Nakaya seal shows, the oxidizing gas or fuel gas of the gas passageway 444 is spread inside 
the contact portion 34 via a portion with a low pressure from the end of the end face 446. In the contact 
portion of the contact portion 34 of the gas diffusion electrode 30, and the end face 446, the layer which 
has a minute crevice by the carbon staple fiber 452 arises, and oxidizing gas or fuel gas is spread inside 
the contact portion 34 from the crevice between this layer. The carbon staple fiber 452 which 
transplanted hair to the end face 446 gets twisted around the carbon fiber which forms the gas diffusion 
electrode 30. For this reason, the contact resistance of the collector 440 and the gas diffusion electrode 
30 becomes small. The carbon staple fiber 452 which transplanted hair on the side etc. of the rib 442 

http://ww4ipdl.inpit.go jp/cgi-bin/lian web cgi ejj... 10000000000000000&N0550=1 111111111111 1000000&N0580=O (10 of 12)5/8/08 12: 19:07 PM 



JP,08-O96820,A [DETAILED DESCRIPTION] 



which forms the gas passageway 444 disturbs the oxidizing gas in the gas passageway 444, or the flow 
of fuel gas, and raises the diffusibihty to the gas diffusion electrode 30 of oxidizing gas or fuel gas. 
r0053 1Drawing 12 is the graph which illustrated the relation between the current density of the cell 410 
of the 4th example, and the cell of a conventional example, and cell voltage. The curve A shows the cell 
of a conventional example among a graph, and the curve H shows the relation between the current 
density of the cell 410 of the 4th example, and cell voltage. As compared with the cell of a conventional 
example witli which tlie carbon staple fiber is not transplanting hair, as for the cell 410 which 
transplanted hair in the carbon staple fiber 452 to the lamination side of the collector 440, the 
remarkable improvement in the performance is accepted so that it may illustrate. 
[0054] According to the cell 410 of the fuel cell of the 4th example explained above, by having 
transplanted hair in tlie carbon staple fiber 452 to the end face 446 of the rib 442, The contact portion 34 
can be made to be able to produce the low portion of planar pressure, and the inside of the contact 
portion 34 can be made to diffuse the oxidizing gas or fuel gas of the gas passageway 444 via the low 
portion of this planar pressure from the edge of the end face 446. Since the layer which has a minute 
crevice is formed in tlie contact portion of tlie contact portion 34 and the end face 446 by having 
transplanted hair in the carbon staple fiber 452 to the end face 446 of tlie rib 442, tlie inside of the 
contact portion 34 can be made to diffuse oxidizing gas or fuel gas from the crevice between this layer. 
Thus, since even the inside of the contact portion 34 is made to diffuse oxidizing gas or fuel gas, the 
capacity factor of the gas diffusion electrode 30 contributed to electrochemical reaction can be made 
high, and the performance of the cell 410 and by extension, a fuel cell can be raised. 
[0055]Since the carbon staple fiber 452 of the end face 446 of the rib 442 gets twisted around the carbon 
fiber which forms the gas diffusion electrode 30 according to the cell 410 of the fuel cell of the 4th 
example, contact resistance can be made small and it can be considered as a fuel cell with small iutemal 
resistance. Since hair was transplanted in the carbon staple fiber 452 on the side etc. of the rib 442 which 
forms the gas passageway 444, the carbon staple fiber 452 can disturb the oxidizing gas of the gas 
passageway 444, or the flow of fuel gas, and the diffiisibility to the gas diffusion electrode 30 can be 
raised. 

[0056]Although hair was transplanted in the carbon staple fiber 452 in the 4th example on the side etc. 

of the rib 442 which forms the gas passageway 444, the composition which transplants hair only to the 
end face 446 of the rib 442 does not interfere, either. In the 4th example, although the carbon staple fiber 
452 was the thickness of 5 micrometers, and 100 micrometers in length, it is not restricted to this shape. 
The shape of a carbon staple fiber is also becoming settled according to the pUability of the width of the 
rib 442 and an interval, and the gas diffusion electrode 30, etc. 

[0057]As for this invention, although the example of this invention was described above, it is needless to 
say that it can carry out in the mode which becomes various within limits which are not limited to such 
an example at all and do not deviate from the gist of this invention. 
[0058] 

[Effect of the Invention] According to the 1st fuel cell of this invention, the contact portion of an 
electrode as for which more than a prescribed dimension contacts this contact surface from the edge of 
this contact surface can be made to diffuse the fuel of a channel by having made the contact surface of 
the rib part of a collector in contact with an electrode into non-flat shape, as explained above. As a 
result, the area of the electrode which can contribute to electrochemical reaction can be increased, and it 
can be considered as an efficient fuel cell. Since the contact surface of the rib part was made into non- 
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flat shape, a contact surface can enlarge a touch area as compared with the fuel cell of flat shape, and it 
can be considered as a fuel cell with small internal resistance. 

[0059] According to the 2nd fuel cell of this invention, the contact portion of an electrode in contact with 
this contact surface can be made to diffuse the fuel of a channel by fonning in the contact surface of the 
rib part in contact with an electrode two or more slots which cross a rib part. As a result, the area of the 
electrode which can contribute to electrochemical reaction can be increased, and it can be considered as 
an efficient fuel cell. 

[0060] According to the 3rd fuel cell of this invention, the fuel of a channel can be diffused from the 
edge of the contact surface of a rib part to the inside more than the prescribed dimension of the contact 
portion of an electrode by having formed the slot withm the prescribed dimension from the edge of the 
contact surface of the rib part in contact with an electrode. As a result, the area of the electrode which 
can contribute to electrochemical reaction can be increased, and it can be considered as an efficient fuel 
cell. 

[0061] According to the 4th fuel cell of this invention, the fuel of a channel can be diffused even from 
the edge of the contact surface of a rib part to the inside of the contact portion of an electrode by having 
made the contact surface of the rib part in contact with an electrode into projected form. As a result, the 
area of the electrode which can contribute to electrochemical reaction can be increased, and it can be 
considered as an efficient fuel cell. 

[0062]According to the 5th fuel cell of tliis invention, even the inside of the contact portion in contact 
with the contact surface of a rib part can be made to diffiise the fuel of a channel by transplanting hair in 
the textiles which have conductivity in tlie contact surface of tlie rib part in contact witli an electrode. As 
a result, the area of the electrode which can contribute to electrochemical reaction can be increased, and 
it can be considered as an efficient fuel cell. Since the textiles which have the conductivity which 
transplanted hair to Hie contact surface of tlie rib part get twisted around tlie textiles of an electrode 
when the electrode is fonned of textiles, such as carbon crossing, contact resistance of an electrode and a 
collector can be made small and it can be considered as a fuel cell with small internal resistance. 



[Translation done.] 
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